Abstract-The relationship of BOD to COD of leachate from a mature landfill site are investigated over a period of six years to determine the indicator to be used for prediction of leachate characteristic generating from landfill site. Results of the investigation reveal that BOD:COD ratio is a good indicator of degradation of organic matter in landfill. It can be used as an indicator for degradation of organic matter that differentiate the acetogenic phase from methanogenic phase in this landfill Index Terms-BOD:COD ratio, landfill leachate, waste decomposition.
I. INTRODUCTION
Leachate is the percolation liquid that drains through the waste in the landfill that varies widely depend on landfill content and climatic condition [1] - [9] . In landfill leachate, many chemicals may be represented as organic matters, inorganic matters and xenobiotic organic compounds.
Organic matters are usually quantified as BOD (Biochemical Oxygen Demand) and COD (Chemical Oxygen Demand) while inorganic matters are mainly quantified as sulfate, chloride, ammonium, heavy metals and others.
The organic matters are organic molecules of varied origin and composition in leachate that are measured in terms of BOD and COD.
Both BOD and COD are commonly used to measure organic matter content in leachate with some reporting BOD and COD values of 20 to 57,000 mg/L and 140 to 15200 mg/L respectively [5] - [8] . It is anticipated that BOD and COD value decrease over time most likely attribute to a combination of reduction of organic pollutants that are leaching in the landfill.
The purpose of this study is to determine the use of BOD:COD ratio as an indicator to characterize pollutant leaching from landfill.
II. MATERIAL AND METHOD
The leachate data used in this study is obtained from the performance results of a landfill site at Toronto over a period of 6 (six) years spread from 2004 to 2009. The leachate composition is typical of a mature landfill. The landfill is deposited with wastes of solid, non-hazardous, industrial, commercial and institutional waste from municipalities and business. The characteristics of leachate are evaluated in terms of BOD, COD, TKN (Total Kjeldahl Nitrogen), ammonia, nitrite and nitrate. Other parameters such as calcium, chloride, iron, magnesium, sodium sulfate and xenobiotic organic compounds such as phenols are also evaluated.
III. RESULTS AND DISCUSSION
Duration of waste placement in landfill determines the extent of microbial activity that affect the quality of leachate. As BOD is predominantly a biochemical parameter, it generally reflects biodegradability of organic matter in leachate thus making BOD:COD ratio a good indicator of the proportion of biochemically degradable organic matter to total organic matter. Thus BOD:COD ratio is typically a measurement used to describe the organic composition in the leachate and it appears to be a good representation of waste stabilization transiting from early acetogenic phase to mature methanogenic phase in landfill. Due to variability of waste placement, it is useful to determine the relationship of BOD:COD ratio and leachate quality generating from the landfill. Fig. 1 depicts the ratio of BOD:COD spread over the six years in the landfill studied. The r 2 value show 40% of the total variation about the BOD:COD mean is explained by the regression line. The confidence interval for the slope shows that with 95% confidence the data value for the slope line somewhere between 6.085 and 7.092. BOD:COD. The r 2 value of 1% is obtained and the 95% confident interval lies between 544.1 and 727.8 mg/l. Negative correlation reveals that there is an inverse relationship of lower sodium at higher BOD:COD. From the data evaluation as illustrated in Fig. 2 -Fig. 20 , all physical properties (r 2 <0.4); all organic matters (r 2 <0.51); all inorganic matters (r 2 <0.21) and xenobiotic organic compounds of phenol (r 2 <0.43) reveals that quality of leachate correlates well to waste age expressed in terms of BOD:COD ratio. This can be explained that microbial degradation depends greatly on the composition of both organic and inorganic constituents in the waste experiencing different exposure of acetogenic and methanogenic phases.
IV. CONCLUSION
It is concluded that BOD:COD ratio is a good indicator for degrees of both biological and chemical decompositions that are taken place in the landfill and can be taken as an indicator of degradation of organic matter in landfill. It can be provided as useful information for the design and management of landfill leachate that made prediction more realistic for future trends.
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